Cyclic guanosine 5' monophosphate (GMP) prevents expression of neuronal nitric oxide synthase and apoptosis in motor neurons deprived of trophic factors in rats.
Deprivation of trophic factors induces expression of neuronal nitric oxide synthase (NOS) and nitric oxide production in cultured motor neurons, leading to apoptosis. Motor neuron apoptosis requires the simultaneous production of nitric oxide and superoxide and is associated with increased nitrotyrosine immunoreactivity. Nitric oxide also stimulates cyclic guanosine 5' monophosphate (cGMP) synthesis, which enhances the survival of motor neurons treated with brain derived trophic factor (BDNF). Here we report that cGMP analogs blocked neuronal NOS induction, nitrotyrosine accumulation, and prevented apoptosis for up to 3 day of motor neurons deprived of trophic factors. Low concentrations of exogenous nitric oxide (<100 nM), which are not toxic for BDNF-treated cultures, reversed the protective effect of cGMP. These results suggest that elevation of cGMP could decrease nitric oxide production, and thereby preventing motor neuron apoptosis.